Soluble cell wall beta-glucan of Candida induces/enhances apoptosis and oxidative stress in murine lung.
The bioactivity of cell wall component(s) of fungi has not been fully investigated, especially in vivo. We have successfully extracted a soluble cell wall beta-glucan from C. albicans (CSBG), and shown that pulmonary exposure to CSBG induces lung inflammation in mice. CSBG-induced lung inflammation was concomitant with the nuclear translocation of signal transducer and activator of transcription (STAT)6 and enhanced lung expression of various cytokines and chemokines. However, the effects of CSBG on the murine respiratory system and their mechanisms have not been fully investigated. In this study, we further explored the effects of pulmonary exposure to CSBG on lung pathophysiology in terms of the induction of apoptosis and enhancement of oxidative stress. ICR mice were intratracheally instilled with vehicle, CSBG, or structurally degraded products of CSBG by formic acid (DEG-CSBG), and 24 h later, the lungs were isolated and evaluated for apoptosis by the TUNEL assay and oxidative stress by immunohistochemistry of 8-hydroxy-2'-deoxyguanosine (8-OHdG), a proper marker of the oxidative DNA damage. In another experiment, the mice were sacrificed and lungs were isolated 4 h after the instillation with vehicle or CSBG for evaluation of transcriptional level of heme oxygenase (HO)-1, a stress responsive protein. Pulmonary exposure to CSBG significantly induced apoptosis and enhanced the formation of 8-OHdG in the lung parenchyma as compared to vehicle or DEG-CSBG exposure. CSBG significantly induced HO-1 in the lung. Taken together, CSBG induces/enhances apoptosis and oxidative stress in the lung in association with lung inflammation/injury.